FREE   EXPANSION   OF   GASES
pumping (considered to be without friction) was exactly equ&l to that which would push the piston p to the distance of a foot from the bottom of the cylinder. Excluding exterior atmospheric pressure, the force upon the piston, when at the top of the cylinder, will be 168.5 Ib., the weight of a column of mercury 30.2 inches long and of 11.376 square inches'section ; and at a foot from the bottom it will be 21.654 times as much, or 3648.7 Ib. The hyperbolic area, a b c d, will therefore represent the force employed in the condensation, including the assistance of the atmospheric pressure. Applying the formula for hyperbolic spaces, we have
5=3648.7 x2.302585 xlog 21.654=11220.2.
The force expended in condensation was therefore equivalent to that which can raise 11220.2 Ib. to the perpendicular height of one foot.
Comparing this with the quantity of heat evolved, we have ^|-||-|=-8-f^ So that a mechanical force capable of raising 823 Ib. to the height of one foot must be applied in the condensation of air in order to increase the temperature of a pound of water by one degree of Fahrenheit's scale.
The following table contains the results of experiments similar to the last, except in the extent to which the compression of air was carried.
TABLE II.
Source of Heat	Nnmber of Strokes of Pump	Barometrical Pressure	ill m	a A	Mean Temp, of the Room	1	Temperature of Witter		1
							Bafora Kxr-pttrluHint	After Ex-imrinimu	
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Condensation, mean Friction, etc., mean		80.38	1488	57.5		0.522— 0.600—	-,-_		0,242 0.114
Corrected Result. . .		80.88	1433						0,138
